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MANUFACTURE OF SEMICONDUCTOR DEVICE 

(57) Abstract: 

PURPOSE: To form a tungsten silicide film having a 
uniform composition on a polycrystalline silicon film by 
a method wherein initial nudei are formed while the 
pressure In a reaction chamber is set to a relatively 
high value and the surface of a formed film is kept 
clean and a film is formed while the pressure in the 
reaction chamber Is set to a relatively low value. 

CONSTITUTION: After the heating of a wafer 12 is 
finished, the pressure in a reaction chamber 11 is set 
to 950mTorr and a required quantity of SiH2Cl2 gas which 
is one of reactive gases is supplied into the reaction 
chamber 11 and then a required quantity of WFe gas 
which is the other reactive gas is supplied to fomn 
initial nuclei. After that, a very thin film 6 Is 
formed. Then the supply of the gases is stopped and the 
reaction chamber 11 is evacuated and the surface of the 
very thin film 6 is cleaned. Then a pressure in the 
reaction chamber 11 is reset to a normal value of 
150mTorr and the SiH2Cl2 gas which is one of the 
reactive gases is supplied into the reaction chamber 11 
and, after an elapse of time for stabilizing conditions 
In the reaction chamber 11, the WFe Qas which is 



another reactive gas is supplied. As a result, a WSi2 film 
3 having a uniform composition can be fomied on a 
polycrystalline silicon film 1. 
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[0038] MiBy- h«fii3 6 (iyiM±.\z\mm.i 
^im^^tu wmz. '7-HiS3 6©±M_hic{a«&gfe 
mi^fm^tvb. c:«D«fiBag7 8«'5^-h«ffi3 6 
o-sis^mK H«a 3 6 (D-^moym^^wmt 

[0 0 3 9] MiE*6igaK7 8fi. mm^ii^r>Mn^ 

mi^j^fiKsn-5o y-x;iyx0^ 
1^/7 ^iz.\^XWmy=yy V7> : S i H4) 1 OTIrM 
2 0sccin, Blfb^ (N2O) 7 0 0scciii<&ffifflU 8 
0 orSSOliSSS. 4 5 0mtorr@a!C!>BE*fCtS3£S 

ij6ia^7 8(i2 O O n 
irMCDI^-UJ^figStl-So ^©«?S8^ia9© (d) 

^To 

[0 0 4 0] ^^mi 8<rymmk\z\mm^o^\^-J7. 
H^-rxy^>^^ff^t,i]^igiK7 8 sn^'--> 

ii? i^'S. *^Sfe0>mi- 1 Ot:c?>Ma!. 6. Smtorr© 
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E^fCTAD^Mt:^ (CHF, . CH2F2) 
fCTR F ffl* 1 5 0 w. 3 0 0 mACOT^f i^U^^m 0^ 

m9(D (e) iz^-to immi ^<Dn'^~->^-imT 

SmtorrCDJE^fdTi^ (CI 2) Rt^^ (O2) #H 
^IdTR Ftt}:(7 3 5/ 1 6 w, 2 5 OmAOV-f OiS 

}>«@ 3 6 mm^n^o hms. o . znm\z 
[0041] ^^mm^\wm.(Diia<m^(Di^is.i^^} 

-So 

[0042]^- hmm 3 6 o/'^^'-- tina 

fe(.iT, c©y— h«ffi 3 6 l3:MLTgait&i?j^^$ 

[0 0 4 3] *tnSnSi¥»*t:^6 2fi, MAff, -f:f 
>iTi2^^j^U :T:»fi^<hUTU> (P) ^^A-r 

fi&r s p ©^AJcg^ bxay— 3 e Ri;-eo_hffi 

[0 0 4 4] ^{C. h«8B3 ecDfilMSrSp-tf-f H 

[0 0 4 51 mmt^mm^s^^i. ms^m-r^ 

O \Z. U ^DVm^ n ^;i/M I S F E TO _hS|5 

[0 0 4 6] afri5y-H«8K6 5f*, pt^Uir;P^^ 
n5^-\'^;i/M I S F ET©— :;^CDnS!¥^^6 2 {;: 

^im. I s F E TCD^— hmS3 6 JxRt^JicDy- hm 

S3 6 i3^$n-5'7-HilS3 6 \zW^\^-^^^im> 
^r^itegil!i6 3J3J^fig$n^S^g|^^UT, — :3^©n 
[0 04 7] MIB/-1««®6 5ti. mfJ7l^Ui^U3 

file 5tt> ^^:Uir;wciBlt$n-5'l^^^l^.5^ 
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[0 0 4 8] Mf^l«#iK6 6S. y-HfMi6 5a)± 

[0 0 4 9] MfB:/^-b«®6 4(t> fl«#1^6 6© 

[0 0 5 0] h«ffi6 4{3;, m(i4?U->Uri> 

[0 0 5 1] ^^:U-fe;i^S?ffln5^^:^^;HvII SFET 
il7 ©ftto^0nM¥#«!:«Wg^6 2(::ffl*lttttf«ym (BL) 

6 8d««iawic^^i^n*. ii®«fiH4ify MS6 8 

fi. Miai^iga^e 3©T®S«l!6^-5BPSGm6 3 A 

©^®±{C®&U C©B P S GM 1 6 AlCJ^fjgSti;^ 
(try Ma3>^^^b3iN-;W ^c«^^)^i^;^M2 

[0 0 5 2] :io;tgtis»e>;/ hii^e 8 fetWBy— hmei 

[0 0 5 3] MiBB P S GIK6 3 AJtrPeOJiaPfSgt® 
SnfcBPSGl^e 3Bfi, -tO^M^^fi^kU 

XJ^figStlSo J:M®BPSG1K6 3Bf$, ffi^i 

fSey hilte 8^Ka-e©±®®BBI&®/'?i5^— >n> 

<Dim(m^m^^(D>m& (xy5^>if-Txi^®^ofc 

BPSGie6 3A. 6 3Bta, MAf*. V-7.iS7.<D^ 

[0054] mmi^2^ m^\tifmm^y^7.^> 

n>Mt3J;c;p+jJ^US>U3>M±©WS i2 MS^-T 

[0 0 5 5] 4iW^G>fb¥^fi£^fio«i@llc::>(/i 
T. M5&Ufc«Wl®t)©<hl^Tf*0, 02lc5^-r 
ct5fc:> 'fk^^fig:^e®sj&^ (^i'>A*) 1 \ \H 

50 -^X/N (#^^;x/\) 1 2^lim^3a^-r-5 
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ixm*^:f^i 3<Dj:::^\zu. UigRHHr:/^i 3<&M» 

•r-5fc«?)©9>:/75^^;fe-5il^l 4;?)We.nTVi 

T-^X/M 2/5^0#tten-5o ^attll«ll 03 

li[«ldl:^€(^^U 1 6 CCD'J >y#: 1 6 d^e* 
V:*lSll::3®fifr-5T-A 1 7 Z.(Dr—A 1 7 tC±«8 
*t®^$n;t#IWi :i<D#l«i 9S±T»$ 

u >^-f*: 16^120° rB^i®ic:3attr> 2 o 

wif>2o<D^cm±izMm^tu *stitt3*©^tr 
j#tr>2 o±i:iiftx$tifc^a> Msa^^^^i 

f^bTU>y<*^16lii:#U 3atbr>2 0lv:ck:3-at 
i^;^lTTti^'>x/M 2*SftSablll!itHr:/^i 3©TBff 

2<DRj/^l l^'v®l»m;5tff;^fcnsj;-5lc;&oTVi 
[0 0 5 6] —z^. mmim-^:/^ 1 3oT>^®SJfc: 

1 3 {cf6]itT;tfx 2 6 ^mM^^o ^rc. mm:ffy^mM 

W2 5\Zi:i3:^<D:fS:7.m^^2 7f)Vm.^n, 

HBfS 2 7 2 9 {CfiSiJ^nTViSo 3 2^eD3K>'^ 

2 9tt. s^£;;^fx17*-&>?^7D;^'>9> (s i Ha ci 

2 ) . A\yyit:^>'^Xy'> (WF, ) . ^^rV'V:^X 
'^$>^7)V:J> (Ar) d9iS«Sn> /i;py3 0©Mig 

T(/i.5. iftfBSJtj^i i\z\-wmm3 ifjmriH 

itetiTViSo J:©#^t=3 if3«b;S:Vi^S3j^>:/ 

[0 0 5 7] ;i©J;p;fe^b^«i*d6^«-e«, mm. 
1 iF^o^t^, ii^iMr:/i5^i 3{c:5gDmte.*T/cit 

^wsTsom^'i^mzmm^^o 

[0 0 5 8] 2t:^?g©i^>ifX5^>>-Ul?--f l«M<^?^^r& 

6 +SiH» CI 2 ^Sli&;tfXlC:i:DT^7X/M 2CD7J? 
';>'Un>j^t3'>i^;^5">'>Ul^-'f H (WSij ) 
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lc;ft-DTVi.5, mmmi^^xs^^r^)^r^x (Ar) © 

X«l 0 0 s c cm<h;^So ^Tc. l^fiKfJ. 150^* 

j^fi&r-5i^BiB~c(cM-5mix5^y>^<»:. wmm^ 
\z^r>TmfSc.^tirzMg(m (imm> ±\zm^m^^^ 

■So MIE^lXer>y:/t^2X7"y>^t©PBim 
m:fS:^<Dm^^W±V. ffi^^lfonTorri-r-SM^^k: 

[0 0 5 9] -D^iz. mm^^3.>'^^^r~h^mv 
^syji^ws i . mfmmz-D^^Twmr^o mwiz. n 

^t^/X/M 2^S*S^1 1 f^lCHt^Ufc^, »:7X/M 2 

*3^3ftli#il 5{c<kt?TiliftiHr^iS' 1 3T®{c3iO# 
n^o *fc. S^S^i ii^tc:> =^^Ui':trxtUTO!)A 
riS:^.^^. tct^itl 0 Osccm^^-r-Stt'b 
{C> SJfi^l ll*l©ffiA*l SOmTorrKlia^U *^-S> 
m^oMS!, ^t^fie 8 ot:{c:i[g^-r'5o +i-Uir:^ 

[0 0 6 0] -omz. ^xjM 2<Di«m^r^. 

1 llf^(Dmtl^9 5 OmTorriZWS^^tthiZ. Rf^ 
:ff7.'^$>^S ilh CI 2 tfX^Wmm. r^tA}t2 0 
Osocam&^^o dCDS i Ha CI 2 5!fX©#«&f4, m 

1 X5^>y >^*3<fcr/S 2 Xy^y :Af fel^ae^Stl-S, ^ 

;ittA«l. 2scciD^U fctAt^l 0 

30 m^^o BtlB:$'-f5>i^?-^-h{C*lt-5NfP^Ad^e 
B KS-SPpI^^M^S^ 1 1 ^^Ji/\ 1 2 ©^JUS^#;0t|g5t 
^T-r-5I^Bn?$)-5o -ebX, i^B;ii^l^^ClCM-5 

tt, 3^<(*l^rBlB;5^^NFrBlCfcM'SPBlT*5, ^1X5^ 

y::fvit. ip^<Dmtii)^^^^iii)^<^. ws i 

2 «<>x;m 2cD^ffi;5iSginfc{3:fiTj^*!e$nT'^x 
Ai 2©*®{cH£o«it>sfc«>> wmmmzj::^wm 

>'Un>mi±(7>^^^ (WS i2 1^ 6t>p+3j?U5> 

^)nym2±(omMm (wsia 7 fe^^^^^si? 

[0 0 6 1] ms\t::^^m\zi^^i:n-\-:^^)i^y}nym 

l^iiXSv>+^^)y^)nym2±\ZYfS 12 m2, 4Sr 

xm^-^ti^m^ mmo 6. 7ii, p+/i?ui^u 

ri>M2±©t)©t>, n+3j^iJ5/Un>Mi±©fe©t> 
^®di¥a<i:;&:^TVi§. |^iai?MSaffi^6 . 7©^ 

F. €:^!>;^ie)fcssfr:it«> ^2X7^y:7^j^fitr-5w 
s i2 Mtra®©t>©*j^j5Jcrr'5it*T*s, mjj^-m 
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[0 0 6 21 ^^td, ^^C;&iCI^B^D{ClgSfi#^b;^ 

3 o#@s®i^f^t3n, mi5-iS7.(Dm^^itisb. 

iCf-So dtlfi. SlS^l If^Srttmtr-SilttClitJ 

■So 

[0 0 6 3] -^^JC, S^S^l 1 \^(Dm!^%m(D 1 5 
OmTorrlcSIS^b. Sie;^;^®— 01?*-5S i It C 
I2 ^mr 0 Osccm) . 1 

XtUTOWF. ifi2. 0 (^X5^y:^3:l. 2scc 
m) scciiM#^$n-5o S2X7^y::Aa, fct 

^fi, 9 o;&@t®i^BifTt)n-5o ioi^, BtrEn+ 
j}?U'>Un>j^l^p+7j?U'>'Jn>lK2±(c> l 
5 0 OkmSl<DWS ia M3dg^*!KSn-5^tlc;S:-5o 
m2X7^y:/^«> V«i;&«fiIS6, 7±JC§I^i|ft^W 

s 12 mm^^n^^ib. ws i» m3<D^itwm. 
[0064] p +m i^v=iym^m-^¥m^mii 

fco 06«ssT0»fffi0T?<b'&o p+v-Un^d^e;^ 
miSi02m 4 1tCi^T, n+T-r^>H4 2dt 

m4 i(Dm^\zmmzm^^n^s 1 02 M4 stcj; 
if hSP4 4 x5 .y^' • ^-xj^fiK^4 ^fm^-^ 

iainSI^4 6;5iJg^$nT(.i§. u:c!)nS[^4 6 
0a^aj^i-lc:Hpaf^4 7dii»t6n-5t^:t>lc. p 
mmLA 7 (D4'^^a5^i'{C«> n ->'J n >IK 1 

is^^ayymm<mmz^^xv+^ 4 
^y^'Sffit&D, ^7'fv^-s^3>ffliteiia^4 1 

©^®tC-aU;&tfi-5«fiigtl^ (S i O2 5 ^iLXzm-D 
Tli-5o,^UT. ttfE«figdi[5 0©^«)^e>T®fCS:D 
Tp+3i^U>'Ua>m2dWt6nTt.iSo CWp+Jj? 
U'>Un>K2tt. -aR4^4s««^4 0CD^{c:g» 
u — assi^ia^s i±i^§„ ^bx. p+3j?i;5>u 
n>m2d^Lfe#^f*^4o©^aK)-m, p 

'>U 3>||i2>5i6^4adi*6»3nTJ^fiE5nfc 
p +SW 5 2 im^-^tXX^^^^o ZLO p 5 2 (i-^ 
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n>M2{i^-X«SI<t?5:-5« *7t. m^nvif^::i> 
99 VUA 4±lc«, n +3j?U v'U n>8^ 1 d^ii)c$n 

■So 

[0 0 6 5] Sa8BX5«>3' •'^-X • nl^^^'mfigi^ 
S n +3rt?U '>U Il>m 1 *5*Z/p +Jl?U n>M2± 

\Z\X. Wai'mm^W(r^^ i2 lg3;5i?^fi£$tl-5. 
ill:, WS i2 M3cDj^^, H(rSS^i^^^4 0:&^b 

y» 1x7^5/:/, fSjiKbXT^y:^''. lg2X7^!y:/*i^;fe.5* 

-r-So Z-Oy^. MfBn+7t?Ui>Un>IKl*5j;t^p + 

jj^u ->u n >iK2 idfi, ^xzmhimsEX^is^^'^im 

WS i2m3©t»mbni*>-5Jtg<»:i^.5ti:*>lc:, 
[0 0 6 6] £th*fl?^tCc};t?T;fe$nfc^9g^£llfiS 

JK' a^^^tli?$.-5ili:{iti-5*i?t))5:i.io 

[0 0 6 7] £U:0|ft^-e(i^tLT:^^^#tcJ;^T 

x5">'>'jit-r Yommmzm^XyfzM^xz'D^.^TWi 

«JCt)jgffl;ir5JtiT?£feO> /WjI^— ^. CMOS. B i 
CMOS^©^«iglc:||^36t^AJ^tB-U*'5o 
[0068] 

(1) :^%m<r>9>9:^y'>>'^)^-( Ym^^Lfmzi^n 

40 [0 0 6 9] (2) ±IE (1) ICJ;D, ^^(ry^y^ 
X5^>v'U-9-'n<J^d&5rj£lc:cfcnff, Jl^ue^Un^t© 

[0 0 7 0] (3) ±IB (2) tCckD> :*:^OiS'>i^ 

5^>i«^<4*i[SLtr'5^:t.^^^h^i^6n«.o 

[007 1] (4) ±|B (1) 2fi:^Bg©^>if 
Xx>->U t>--f ^ 1 X5"!y 

2X7^y>^S^lc:WS i2 mtrfiS*SJ3;/S:J^> ^ 
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[0 0 7 2] (5) ±BH (1) tCj;D. ^mm(Di^>'if 

■So 

[0 0 7 3] (6) ±|B (3) {CiO, :*^l8C!)^>i^ 

iKs^fiei?^^;:^*^^. ws i, m=&mm\z3Ly9- 

[0 0 7 4] (8) JJB (5) *><kt/ (6) {C<fcD, 

[0 0 7 5] (9) ±m (1) {CJ;0, :^^Wc:j;n 
p+7|^U5/Uri>miitCt)n+4?U>'U3>mj;t 

[01] :^^m(D--mm\z^^^>^:^y^yz^v-*)--( 

[02] :*:|iW©3'>yx5^>>'Uli--n*J^fi!e^ft*** 
[03] :*:^W®^'>i^X^>'>Ui^-'1'HJ^lfe*rfe<&S^ 

[04] :*:^l9®i5^>^X5^>'>Ul?--r 
«O^^&^^¥®0-C*'5o 

[05] 2^iiiia©3^>ifx5^>>'UiJ--f \^<m^Si:miz. 

[06] :ifi:^KO^^>i^X5^>'>U-y--r 
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ViTS!Bi$n&fc©||JS«»|l?*-5^|^^^MCD»f®0-C 
[07] S^iS'>i^X5^>->'Jl^--r HOJ^fifc^tJ; 

[08] 2»:^IBCD— ||aifii!llf*SDRAM<Z^aSWfiil0 

[0 9 ] 2j:^WO— ^^T*.5D R AMOy- 
:/p-feXSrlft^-r-50-^?*^o 

y^' [010] 2(t|8W® Jl?U n>iKi^jjfc^^^|S(rr'5 

'fb^^fig^B®«fie*5^-r0T$,-5, 
[011] :*:^^©iS^>^x5^>>''j-t>--r 

[012] 3|:fi?io3j?uii-< ^mm^Ms^tr^'r 

0T*-5o 

[^3^Uiia] 

l-n+Ji?UJ'Ull>M. 2-p+jJ?y>'U3>K. 3 
• ws i« 4 - IHIOffi. 6. 7 - -J^JbHS (ffi^ 

i» , 1 1-sfS^ (.^^>/^ . 1 2 - •!:7x/\ 

, 1 3 -Jl^lHryiS^, 14 "Mfc|iJ:. 15 

■■■^mm. 16 •u>y#. 17 -t-a, i9-# 

20 •^lf>> 2 5-:^Xi!SI4W, 2 6-";i5f 

X. 2 7 •;^x#«&ff, 2 9 •5i?>^ 3 0- -n;p:/, 

3 1 " S^W. 3 5 •'r-hilSfiea^ 3 6 - y-h« 

m. 4 2 •n+7-r^>H> 43 -SiOj 44 • 
3U'5'iS'n>iS'i7haj. 4 5- XJ^fiKM 
«, 4 6- -nS!^ 4 7" pSKg«> 4 9-X5yi5' 

ji? jm (n+^ , 5o --«6i^ 5 52 

•••p+MB> 6 i-:7^--;n«^b!^ 62 -nS!^ 

6 6 3A -BPSGMv 6 3 
B-BPSGIK. 6 5--y— H« 

}£yhm^ 6 9--fy±yh. 7 0 7 1 "KJE: 

7 2 •t-iS', 7 3 -tl±.yh^. 7 4 -D-t«D 

7 5-*-k'>h^, 7 6 -aS@l5^^>n, 7 7 
•Tz:— 7 8 -«^ijK. 7 9" Ixi?Xh, 

SO -X'^-li-, 8 1- •^2©^|^«ffi. 

40 
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